forming units, as previously described [8] . MDM (10 6 /well in a volume of 1 mL) were incubated in 24-well plates (Falcon 3074;
Macrophages harbor human immunodeficiency virus (HIV)
sheep erythrocytes as previously described [6] . T cells and monoIt is thought that defective antigen presentation leads to T cytes were adjusted to 10 6 /mL and cultured in RPMI 1640 concell anergy, loss of immunologic memory, and consequently taining 10% fetal calf serum, 2 mM L-glutamine, and gentamicin depletion of CD4 T cells [3] . On the other hand, HIV-1 replica-(Sigma, St. Louis). Gentamicin was used because it does not affect tion occurs predominantly in activated CD4 cells, for example, viability and growth of M. tuberculosis [7] . forming units, as previously described [8] . MDM (10 6 /well in a volume of 1 mL) were incubated in 24-well plates (Falcon 3074; p24 release (data not shown). It was concluded that preinfection Virus production was followed by monitoring p24 antigen level by ELISA (Coulter, Miami) and RT activity in the culture supernaof MDM with M. tuberculosis is a critical factor for the interactants at 2, 4, and 6 days after infection [9, 10] . To determine the tion with HIV-1 and also for the early enhanced viral replicayield of infective virus (TCID 50 ), the C8166 T cell line assay tion.
Materials and Methods
was used [11] . Figure 2B shows that HIV-infected MDM transmitted the virus Results to phytohemagglutinin-induced T cell blasts, as judged by p24 production during 4 days of culture. However, a significant Increased HIV-1 replication in human MDM preinfected with M. tuberculosis. MDM were coinfected with M. tubercuincrease in p24 production by T cell blasts was observed when MDM preinfected with M. tuberculosis were used as the source losis H37Rv and HIV-1 following the protocol described above. HIV-1 Lai was used to establish a low-level productive for virus transmission. infection in MDM. Figure 1A shows that preinfection of MDM with M. tuberculosis at day 04, followed by HIV-1 infection Discussion at day 0, significantly enhanced p24 antigen release, which was already apparent at 2 days after HIV-1 infection. CytofluorimeThis study demonstrates that preinfection of MDM with virulent M. tuberculosis H37Rv enhances HIV-1 replication, evalutry of p24 antigen intracellular staining showed an increased proportion of HIV-1 -infected cells in M. tuberculosis -preinated as p24 antigen release, RT activity, and infective virus production. The association of increased RT activity and p24 fected MDM compared with that in singly infected MDM (data not shown). Preinfection of MDM with MAC did not substanantigen production probably reflects an efficient virus particle assembly and release in M. tuberculosis -infected MDM. Furtially modify p24 production. A slight but not significant in-/ 9d2a$$ju22 04-25-97 11:39:14 jinfa UC: J Infect thermore, the yield of the infective virus in the supernatants sis, but in their experimental model, monocytic cell lines (which, in contrast to MDM, proliferate in vitro) and an avirufrom coinfected MDM was higher than that in singly infected cells. As enhanced production of p24 by coinfected MDM was lent strain of M. tuberculosis were used. That study suggested the involvement of cytokines (tumor necrosis factor-a, interleuobserved as early as 2 days after infection with HIV-1, it is likely that the M. tuberculosis facilitated interactions of the kin-1b, and interleukin-6) in facilitating HIV-1 production. However, in the present study, tumor necrosis factor-a is unvirus with the cells, resulting in an increased proportion of infected cells as revealed by cytofluorimetry. M. tuberculosislikely to be involved in the increased HIV-1 replication, since MAC-infected MDM or heat-killed M. tuberculosis -treated induced activation and differentiation of MDM, as shown by changes in several surface markers (CD14, CD44, CD54, MDM produced high levels of tumor necrosis factor-a (data not shown) but failed to increase p24 antigen release. However, CD68, HLA-DR), could facilitate HIV-1 infection; moreover, an increase of the membrane expression of b-chemokine recepthe role of other molecules, such as reactive oxygen intermediates, which are produced by M. tuberculosis -infected macrotors on M. tuberculosis -infected MDM cannot be excluded [12] .
phages, in potentiating HIV-1 replication cannot be excluded. Skin test anergy to recall microbial antigens is commonly Recently, Zhang et al. [13] have shown increased replication of HIV-1 in the course of in vitro infection with M. tuberculoseen in HIV-1 -positive subjects, and it has been explained, at / 9d2a$$ju22 04-25-97 11:39:14 jinfa UC: J Infect least in part, by the failure of HIV-infected macrophages to infections caused by several opportunistic pathogens have been shown to increase HIV-1 replication in vivo [16, 17] . present antigens to T cells [14] . This is in keeping with our
In conclusion, the increased HIV-1 replication in M. tuberculofindings, as HIV-infected MDM failed to induce PPD-specific sis infection may be due to direct and indirect mechanisms: The T cell proliferation. In contrast, MDM infected with M. tuberfirst is related to the cellular events that lead to an increase in culosis and HIV-1 were potent APC. The capacity of coinfected HIV-1 infection and replication in M. tuberculosis-activated MDM to present antigen to T cells may be explained by the MDM; the second is linked to the ability of M. tuberculosisproperty of M. tuberculosis to up-regulate major histocompatiinfected MDM to drive antigen-specific T cell proliferation and bility complex class II, CD44, and CD54, all molecules critical to facilitate virus transmission to T cells. Thus, both mechanisms for antigen presentation and APC -T cell interactions. It is may be important in seropositive patients with tuberculosis in also possible that up-regulation of these molecules may be whom an accelerated progression of HIV-1 infection is seen. associated with enhanced transmission of HIV-1 to T cells. The annual risk of tuberculous infection for white men in the United States was estimated from published tuberculin surveys and found to be related to tuberculosis incidence as reflected in the annual case rate during the past 3 decades, with a constant ratio of Ç150. It is currently estimated to be 0.03%/year. The technique developed for this estimation is not complex and should be applicable to other segments of the population for which suitable data are available.
Annual risk of infection (ARI) is the term widely used to prevalence populations [1, 3] . In the United States, it has been difficult or impossible in recent years to calculate the ARI refer to the annual incidence of tuberculous infection as distinguished from the incidence of tuberculous disease. As calcubecause tuberculin skin test surveys capable of providing the necessary input data have not been carried out systematically. lated from tuberculin skin test surveys, it has become widely accepted as an index of the transmission of tuberculosis within
The largest and most carefully done American tuberculin survey was conducted with naval recruits from 1958 to 1965 a population and, in many countries, as a more reliable measure of the magnitude of the tuberculosis problem facing those (midpoint, 1962) [4]. Data on lifelong 1-county resident, white men aged 17 -21 years (median, 19) were obtained and tabucharged with tuberculous control than the reported incidence of newly active cases of disease [1, 2]. For those interested in lated in readily accessible form. Because Styblo [5] has demonstrated a relatively constant modeling the transmission of disease, the ARI is a necessary input variable. ratio between ARI and disease incidence in several populations, we felt it reasonable to postulate that the ARI in the United Methods for estimating the ARI from tuberculin skin test surveys have been developed and tested in both high-and lowStates would decrease in parallel with decreasing tuberculosis case rates. To test this hypothesis, we projected the ARI calculated from the naval recruit database in parallel with the tuberculosis case rate and compared the projected ARIs with those
